INTRODUCTION
tolerated and produced greater improvement than monotherapy. However, the results of the Combining Medications to Enhance Depression Outcomes (CO-MED) trial 2 differed significantly from the earlier studies. The CO-MED trial compared two antidepressant combinations (escitalopram+bu-propion and venlafaxine+mirtazapine) with escitalopram monotherapy to determine whether either combination would produce a higher remission rate at the end of a 12-week period and, secondarily, after 7 months in outpatients with chronic or recurrent major depression. Neither medication combination outperformed monotherapy. However, the combination of extended-release venlafaxine plus mirtazapine may have a greater risk of producing adverse events. The paucity of RCTs on combined AD strategies, coupled with inconsistencies in the findings of the studies that have been completed, justify the conclusion that this commonly used approach has not been adequately researched. 5 Duloxetine, a serotonin and norepinephrine reuptake inhibitor (SNRI), has been found to be an effective acute and long-term treatment for patients with major depressive disorder. [7] [8] [9] [10] [11] [12] [13] Additionally, pooled-analysis and meta-analysis have also reported comparative efficacy and safety of duloxetine with other antidepressants in patients with major depressive disorder. 14, 15 Another SNRI, venlafaxine, was included in the several studies evaluating combination strategies. 2, 6 However, duloxetine combination therapy with other antidepressants was seldom studied.
Therefore, the purpose of this study was to compare duloxetine monotherapy to combination therapy with other antidepressants in patients with major depressive disorder in a clinical, real world setting.
METHODS

Subjects
Inclusion criteria were age of at least 18 years, a DSM-IV-TR 16 diagnosis of major depressive disorder and current treatment with duloxetine. Diagnoses were made on the basis of clinical assessments conducted by experienced, board certified psychiatrists. The exclusion criteria included dementia, mental retardation, head trauma, epilepsy, other organic mental disorders, participation in other clinical trials within 1 month and pregnancy or breast-feeding state. Patients receiving adjunct atypical antipsychotics with proven antidepressant effect were excluded from the analysis. All medications including duloxetine and other antidepressants were started and adjusted according to the treating clinician's experience and preference during the patients' study period. This study examined the medical records of 415 patients with major depressive disorder, through 3 centers, from July 2009 to June 2014.
Procedures
An eight-week, naturalistic, retrospective, multi-center study in outpatients with major depressive disorder was undertaken. The medical records of the 415 recruited patients were reviewed and evaluated by four board-certified psychiatrists. According to the inclusion and exclusion criteria, 82 patients were enrolled in this study. Demographic data, psychiatric history, concurrent medications, treatment effectiveness and adverse effects were recorded. Mean changes on the Clinical Global Impression-Severity scale (CGI-S) 17 as a primary measure and the discontinuation rate as a secondary measure between duloxetine monotherapy group and combination therapy with other antidepressant groups at baseline, one, two, four and eight weeks were compared. Any occurrence of adverse events throughout the trial was reported. Nausea, dizziness, dry mouth, constipation, headache, perspiration, loss of appetite, somnolence, blurred vision, palpitation, fatigue were included to systematically collect data on adverse events. The degree of severity for each item was rated as mild, moderate or severe. The relationship between the adverse event and duloxetine treatment was assessed such as unlikely, possible, probable and definite. As a retrospective study, patient consent was exempted, and this study was approved by the hospital ethics committee.
Statistical analysis
Frequency analysis and descriptive analysis were used to examine the demographic characteristics and clinical features of the subjects. Variations in CGI-S were compared, thus indicating differences in treatment effects and drug tolerance between the administration of duloxetine alone for depressive disorder and combination treatment with other antidepressants. The subjects were divided into two groups and a repeated measure t-test was conducted. All statistical analyses used PASW Version 21.0 for Windows (Chicago, IL, USA). In each analysis, statistical significance was accepted when p<0.05.
RESULTS
Demographic and patient characteristics
After screening 415 patients, 82 DSM-IV diagnosis of major depressive disorder patients from 3 centers according to the inclusion and exclusion criteria previously discussed herein enrolled in this study from July 2009 to June 2014.
There were no significant differences across patient demographic characteristics, physical and psychiatric comorbidities, family histories, family histories of attempted suicides, duration of illnesses, or mean baseline CGI scores between the two groups (Table 1 and 2). The dosage of duloxetine ranged from 30 to 90 mg/day. The mean daily dosage of duloxetine was 32.6 mg/day in the monotherapy group, 33.9 mg/day in the combination therapy group, and there was no significant difference in the mean daily dosage at weeks 2, 4 and 8 between the two groups.
With respect to the combination group, the most commonly prescribed antidepressant with duloxetine was mirtazapine followed by paroxetine CR, escitalopram, venlafaxine, bupropion, sertraline and fluoxetine. 43 (93.5%) out of 46 patients in combination group were prescribed with another antidepressant before 4 weeks.
Clinical efficacy
Overall, patients from both groups displayed gradual improvement (Table 3, Figure 1 ). There were statistically greater improvements on the CGI-S at weeks 2, 4 and 8 for the combination group compared with the monotherapy group (p= 0.03).
Discontinuation rate
There were no significant differences in discontinuation rate between two group (Figure 2 ). The causes of discontinuation was lost to follow up (9, 19.6%), adverse events (3, 6.5%), lack of effect (3, 6.5%) and hospitalization (1, 2.2%) in combination group. The incidence of adverse events that leads to discontinuation was not different significantly between two groups.
Adverse effect
The incidence of adverse events reported of patients is presented in Table 4 . While the majority of the adverse events were reported more frequently in the combination group, the difference was not statistically significant. The adverse events in both groups were ranged from mild to moderate. No serious adverse events were reported in both groups.
DISCUSSION
A recent systematic review and meta-analysis of antidepres- Moreover, the studies on combined antidepressant strategies present inconsistent results, which are classified as follows:
Group 1)-combination therapy with superior efficacy and comparable tolerability with monotherapy; Group 2)-combination therapy with superior efficacy and inferior tolerability with lower attrition; and Group 3)-combination therapy with similar efficacy and inferior tolerability with monotherapy. These inconsistencies in the results may be due to differences in dosages, in patient characteristics or in the antidepressant combination regimen. In some cases, it is possible to raise questions about the dosage of the single antidepressant group. For example, the dose of antidepressant monotherapy may have been too low for some patients. 16 Furthermore, when there is a higher degree of treatment failure in selected patients before initiating a combined treatment, it may be more difficult to prove greater efficacy with combination treatment. In another recent study, it was concluded that the most robust and predictable benefits of combining antidepressants are limited to a reuptake blocking agents combined with mirtazapine. 19 In the current study, the duloxetine combination therapy group demonstrated greater improvement on the CGI-S than did the duloxetine monotherapy group. While there are extant studies that examine the effects of venlafaxine, another SNRI, combined with mirtazapine or mianserin, 6 ,20 these studies, which compare monotherapy versus combination therapy of antidepressants, seldom included duloxetine. To the best of our knowledge, there is only one study that included duloxetine when comparing antidepressant monotherapy with combination therapy. That study compared efficacy, safety and tolerability of combined duloxetine plus bupropion (n= 23) versus duloxetine monotherapy (n=23) in patients with a DSM-IV diagnosis of major depression with atypical features and a history of treatment resistance. This explorative randomized controlled trial indicates that the combination with 4 In our study, which employed a naturalistic design, there was lower drop-out rate, and a variety of antidepressants was included in the combination regimen. The choice of antidepressant, dosages of antidepressants and the decision as to when to begin combining antidepressants with therapy was solely dependent on the clinician. The dosage of duloxetine was lower than that was reported from previous Western studies. [7] [8] [9] [10] [11] [12] [13] Majority of patients (93.5%) in combination group were prescribed with second antidepressant before 4 weeks.
The present study has certain limitations. As the study design was naturalistic, it did not use blind raters nor did it use a placebo. Furthermore, the sample size was modest, assessment and treatment outcome biases related to the use of multiple centers should also be considered when reviewing the results. The last limitation was the short-term follow up period. We were unable to ascertain the superior efficacy of duloxetine combination therapy over a longer timeframe.
Despite these limitations, however, we believed that a multicenter-based retrospective naturalistic study would provide useful information about the efficacy and safety of and other practical aspects of duloxetine combination therapy with other antidepressant.
In conclusion, the present study indicates that duloxetine combination therapy with other antidepressants may be more effective than duloxetine monotherapy. Duloxetine combination therapy with other antidepressant also didn't show severe adverse events in depressed patients. Future studies of duloxetine combination therapy with other antidepressants should evaluate efficacy and tolerability of specific antidepressant combinations with the characteristics of patients who could best benefit from this type of treatment. Furthermore, longitudinal studies that examine the long-term effectiveness as well as safe relapse prevention are needed as are placebo-controlled, multicenter, short-and long-term studies that assess the efficacy and tolerability of duloxetine combination therapy with other antidepressants.
